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DETAILED ACTION 
Information Disclosure Statement 

1 . JP 7-2463 1 8 and JP 8-168673 filed in the information disclosure statement on 9/26/2006 
were considered but lined through as they are duplicates to cited documents on a previously 
submitted information disclosure statement. 

Claim Rejections - 35 USC §112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

3. Claim 16 and 22-26 are rejected under 35 U.S.C. 1 12, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Regarding claim 16, claim 13 mentions a second electrode being made of a catalyst for 
accelerating cathodic reduction and claim 16 mentions a cathodic catalyst. It is unclear as to 
whether this is the catalyst mentioned in claim 16 or a second catalyst layer. Claim 16 is further 
cites a platinum group catalyst and it is unclear as to whether this is a second platinum group 
catalyst or the platinum group catalyst mentioned in claim 13. For examination purposes claim 
16 will be interpreted as a cathodic electrode having a single platinum group catalyst and 
cathodic catalyst. 

Claim Rejections - 35 USC §102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 
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(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

5. Claim 13, 14, 16, and 19-24 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Kobayashi et al. (5,352,337). 

Regarding claim 13, Kobayashi et al. teaches a nitrogen decomposing element 
(comprising: a conductive solid electrolyte film for selectively allowing a hydrogen ion to pass 
through (col. 3 lines 46-60); a first electrode made of an electrically conductive base material 
disposed on the conductive electrolyte film (an anodic portion [3] disposed on an electrolyte [1] 
consisting of a variety of conductive base materials, col. 4 lines 17-22 and figure 1) and a 
catalyst for accelerating anodic oxidation (anodic portion contains a reducing catalyst 
accelerating oxidation (col. 4 lines 14-16 and col. 4 lines 23-28); a second electrode made of an 
electronic conductivity base material disposed on the other part of the surface of the conductive 
solid electrolyte film (a second electrode or conductive cathodic portion is formed on the 
electrolyte (col. 4 lines 4-1 1 and col. 4 lines 29-32) and a catalyst for accelerating cathodic 
reduction (cathodic portion can further have a catalyst to accelerate reduction consisting of 
oxides of group 5a, 6,a, 7a elements or transition elements carried on alumina, cerium oxide etc, 
col. 4 lines 33-39); and a platinum group catalyst supported by a porous metal oxide disposed to 
be adjacent to the second electrode (the reducing catalyst is preferably porous, col. 4 lines 6-12 
col. 6 lines 5-9 and consist of a variety of metal oxides or transition elements carried on a metal 
oxide, col. 4 lines 33-39 and further can have a platinum layer that can either be added to the 
cathodic portion or provided as a surface layer usually plated on col. 4 lines 40-49 col. 8 lines 
49-52). 
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Regarding claim 14, Kobayashi et al. teaches two electrodes, a cathodic portion [2] and 
an anodic portion [3] being disposed on opposing sides of an electrolyte [1] (col. 8 lines 18-25, 
figure 1). 

Regarding claim 16, Kobayashi et al. teaches a cathodic portion consisting of a mixed 
layer consisting of a conductive base material and a cathodic catalyst, (a reducing catalyst can 
consist of a variety of oxides and elements carried on a conductive base material of alumina or 
Ce02 col. 4 lines 33-39) a platinum group catalyst (platinum or palladium can further be added 
to or on the surface to further cathodic reduction (col. 4 lines 40-49) and putting the cathodic 
portion onto the surface of a conductive solid electrolyte film (col. 4 lines 46 lines 46-60 col. 4 
lines 4-6). 

Regarding claims 19-20, Kobayashi et al. teaches a porous metal oxide layer consisting 
of an amphoteric oxide: aluminum oxide (col. 5 lines 16-21 and col. 6 lines 5-8). 

Regarding claim 21, Kobayashi et al. teaches the platinum group catalyst can consist of 
platinum and palladium (col. 4 lines 40-44). 

Regarding claim 22, Kobayashi et al. teaches gas supply ports for supplying an anode and 
cathode gas into a frame (col. 8 lines 15-18); a gas exhaust port for exhausting the gas in the 
frame to the outside (col. 8 lines 26-29, figure 1); and a power source for applying a dc voltage 
between the first and second electrode (col. 8 lines 30-33). 

Regarding claim 23,- Kobayashi et al. teaches a gas containing water vapor supplied as the 
anode gas (col. 8 lines 17-18). 

Regarding claim 24, Kobayashi et al. teaches a gas containing nitrogen oxide is supplied 
as the cathode gas (col. 8 lines 15-17). 
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Claim Rejections - 35 USC § 103 
6. Claim 15, and 22-24 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kobayashi et al. (5,352,337) as applied to claim 13 above, and further in view of Nakagawa et al. 
(JP 08-168673). 

Kobayashi et al. teaches a NOX decomposing apparatus using a two electrode structure, 
the electrodes placed on opposing planes of an electrolyte as mentioned in claim 1 above, but 
fails to disclose the electrodes being provided on the same plane surface. 

Nakagawa et al. is directed to an electrolyte having two electrodes (anode and cathode) 
being used to reduce NOX exhaust gas (abstract). Nakagawa et al. teaches a NOX exhaust gas 
treatment using a cathode [6] on a solid electrolyte [2] and an anode [4] disposed on the opposite 
plane (abstract). Nakagawa et al. teaches a cathode [22] and an anode [20] on the same plane as 
each other in a device used for reducing NOX exhaust gas. (paragraph 20, drawing 3). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to alter the two electrode structures used for reducing NOX exhaust gas as 
Kobayashi et al. and change the orientation to a two electrode structure in the same plane as 
taught by Nakagawa et al. because the orientation is an obvious variation of a solid electrolyte 
being between both anode and cathode and is known to be effective. 

Regarding claim 22, Kobayashi et al. teaches gas supply ports for supplying an anode and 
cathode gas into a frame (col. 8 lines 15-18); a gas exhaust port for exhausting the gas in the 
frame to the outside (col. 8 lines 26-29, figure 1); and a power source for applying a dc voltage 
between the first and second electrode (col. 8 lines 30-33). 
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Regarding claim 23, Kobayashi et al, teaches a gas containing water vapor supplied as the 
anode gas (col. 8 lines 17-18). 

Regarding claim 24, Kobayashi et al. teaches a gas containing nitrogen oxide is supplied 
as the cathode gas (col. 8 lines 15-17). 

7. Claims 17 and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kobayashi et al (5,352,337) as applied to claim 13 above, and further in view of Yokota et al. (JP 
07-246318). 

Regarding claim 17 and 18, Kobayashi etal. teaches all the limitations of claim 13 
mentioned above but fails to disclose the metal oxide being an acidic oxide. 

Yokota et al. is directed to reducing NOX exhaust gas at low temperature using a porous 
carried zeolite structure consisting of Si02 and A1203 and further a layer of platinum disposed 
on the porous carrier (abstract). Yokota et al. further teaches the porous carried discussed has a 
high hydrophobic property thus preventing steam from sticking to the surface allowing for 
reduction to proceed more smoothly and at lower temperatures (abstract). 

It would have been obvious to substitute the porous zeolite carrier structure containing 
Si02 and A1203 with a platinum layer disposed on the surface as discussed by Yokota et al. in 
place of the porous alumina carrier structure with a platinum layer disposed on the surface as 
discussed by Kobayashi et al. because it would allow for the reduction of NOX exhaust gas to be 
performed much more smoothly and at lower temperatures. 

Regarding claim 22, Kobayashi et al. teaches gas supply ports for supplying an anode and 
cathode gas into a frame (col. 8 lines 15-18); a gas exhaust port for exhausting the gas in the 
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frame to the outside (col. 8 lines 26-29, figure 1); and a power source for applying a dc voltage 
between the first and second electrode (col. 8 lines 30-33). 

Regarding claim 23, Kobayashi et al. teaches a gas containing water vapor supplied as the 
anode gas (col. 8 lines 17-18). 

Regarding claim 24, Kobayashi et al. teaches a gas containing nitrogen oxide is supplied 
as the cathode gas (col. 8 lines 15-17). 

8. Claims 25 and 26 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kobayashi et al (5,352,337) and Yokota et al. (JP 07-2463 18) as applied to claims 17 and 18 
above, and further in view of Oshima et al. (5,272,871). 

Regarding claim 25, modified Kobayashi et al. teaches all the claimed limitations of 
claim 22 mentioned above but fails to disclose: a sensor for detecting a concentration of nitrogen 
oxide, and a control device for controlling a magnitude of a current flowing between a first and 
second electrodes and an energization time in accordance with sensed conditions. 

Oshima et al. is directed to the reduction of NOX exhaust gas (abstract). Oshima et al. 
teaches a NOX sensor [6] provided in the exhaust stream capable of determing the flow rate of 
NOX exhaust. The NOX cocentration is computed from the outputs of the sensors [6] and then 
an electrolytic cell, which would have two electrodes located in the hydrogen generator [1] is 
activated to control a voltage and current supplied to it (figure 1, col. 4 lines 56-63). 

It would have been obvious to one having ordinary skill in the art to use a sensor 
measuring NOX exhaust gas concentration and controlling the current of an electrolytic cell as 
done by Oshima et al. into the NOX reducing apparatus as discussed by modified Kobayashi et 
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al. as it would allow for more accurate control of the NOX reduction process based on a sensed 
concentration of NOX concentration in the exhaust stream. 

Regarding claim 26, Kobayashi et al. teaches a cathodic chamber [8] consisting of a 
cathodic portion [2] with a porous metal oxide and platinum group catalyst (see remarks for 
claim 13). Oshima et al. teaches a NOX sensor measuring the concentration of exhaust gases and 
altering a voltage and current based on sensed conditions (col. 4 lines 56-63). 
9. Claims 25 and 26 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kobayashi et al. as applied and Nakagawa et al (JP 08-168673) to claim 22 above, and further in 
view of Oshima et al. (5,272,871). 

Regarding claim 25, modified Kobayashi et al. teaches all the claimed limitations of 
claim 22 mentioned above but fails to disclose: a sensor for detecting a concentration of nitrogen 
oxide, and a control device for controlling a magnitude of a current flowing between a first and 
second electrodes and an energization time in accordance with sensed conditions. 

Oshima et al. is directed to the reduction of NOX exhaust gas (abstract). Oshima et al. 
teaches a NOX sensor [6] provided in the exhaust stream capable of determing the flow rate of 
NOX exhaust. The NOX cocentration is computed from the outputs of the sensors [6] and then 
an electrolytic cell, which would have two electrodes located in the hydrogen generator [1] is 
activated to control a voltage and current supplied to it (figure 1, col. 4 lines 56-63). 

It would have been obvious to one having ordinary skill in the art to use a sensor 
measuring NOX exhaust gas concentration and controlling the current of an electrolytic cell as 
done by Oshima et al. into the NOX reducing apparatus as discussed by modified Kobayashi et 
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al. as it would allow for more accurate control of the NOX reduction process based on a sensed 
concentration of NOX concentration in the exhaust stream. 

Regarding claim 26, Kobayashi et al. teaches a cathodic chamber [8] consisting of a 
cathodic portion [2] with a porous metal oxide and platinum group catalyst (see remarks for 
claim 13). Oshima et al. teaches a NOX sensor measuring the concentration of exhaust gases and 
altering a voltage and current based on sensed conditions (col. 4 lines 56-63). 
10. Claims 25 and 26 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kobayashi et al. as applied to claim 22 above, and further in view of Oshima et al. (5,272,871). 

Regarding claim 25, Kobayashi et al. teaches all the claimed limitations of claim 22 
mentioned above but fails to disclose: a sensor for detecting a concentration of nitrogen oxide, 
and a control device for controlling a magnitude of a current flowing between a first and second 
electrodes and an energization time in accordance with sensed conditions. 

Oshima et al. is directed to the reduction of NOX exhaust gas (abstract). Oshima et al. 
teaches a NOX sensor [6] provided in the exhaust stream capable of determing the flow rate of 
NOX exhaust. The NOX cocentration is computed from the outputs of the sensors [6] and then 
an electrolytic cell, which would have two electrodes located in the hydrogen generator [1] is 
activated to control a voltage and current supplied to it (figure 1, col. 4 lines 56-63). 

It would have been obvious to one having ordinary skill in the art to use a sensor 
measuring NOX exhaust gas concentration and controlling the current of an electrolytic cell as 
done by Oshima et al. into the NOX reducing apparatus as discussed by Kobayashi et al. as it 
would allow for more accurate control of the NOX reduction process based on a sensed 
concentration of NOX concentration in the exhaust stream. 
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Regarding claim 26, Kobayashi et al. teaches a cathodic chamber [8] consisting of a 
cathodic portion [2] with a porous metal oxide and platinum group catalyst (see remarks for 
claim 13). Oshima et al. teaches a NOX sensor measuring the concentration of exhaust gases and 
altering a voltage and current based on sensed conditions (col. 4 lines 56-63), 



1 1 . Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jeff Yakulis whose telephone number is 571-272-9807. The 
examiner can normally be reached on M-F 9:00 AM-6:30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Alexa Neckel can be reached on 571-272-1446. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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